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SECTION ONE: 
 
 
INTRODUCTION: 
 
 
GENERAL VIEW ABOUT AL-BASHIR HOSPITAL: 
 
 
 

Al-Bashir hospital was built during 1954 on a block of land of 210,000m2.  
 

 
Many buildings were added since then making the total land space building of 80,000m2, it’s located 
in the heart of old Amman city and serving around 500,000 citizen annually. 
 
 

Bashir hospital considered, as one of the main hospitals in Amman and it’s a good example on the 
public hospitals. As an example, during the year 1999, the in-patients stayed at Al-Bashir were around 
62,000 patients, where the outpatients were around 423,000 adding to these figures the numbers of 
visitors. 
 
 

The time, effort and cost of replacement to WSD devices at this hospital give a real indication to the 
time, effort and cost for any building in future. 
 
Numbers of building are (11) buildings. 
 
The various departments of Al-Bashir hospital: 
 
 

1. MEDICAL DEPARTMENTS 23 
2. OUT-PATIENT CLINICS (COMPLEX) 1 
3. EMERGENCY 9 
4. MANAGEMENT  DEPARTMENTS 1 
5. KITCHENS & CAFFETERIAS 4 
6. LABORATORIES 1 
7. WAREHOUSES 12 
8. MANTENANCE WORKSHOPS 2 
9. PHARMACIES 2 

10. BLOOD BANK 1 
11. LAUNDRY 1 
12. DORMITORY 1 
13. NURSING SCHOOL 2 
14. OTHERS 13 

TOTAL 73 
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SECTION TWO:  
 
 
 
PURPOSE OF STUDY: 
 
 
 

1. To identify the water consumption at each location and in each utility within the same 
location. 

 
 

2. To identify the possibility of reducing the water consumption at each location by various 
means. 

 
 

3. To identify the available water saving devices at each location, if any. 
 
 

4. To utilize, modify and/or replace the available water saving devices, if available. 
 
 

5. To recommend the best method of saving water that suits the requirements of that specific 
location, and, at the same time, fits within the available water system. 

 
 

6. To recommend and qualify the suppliers, (local & foreign). 
 
 

7. To determine the total cost of replacing, modifying, and/or utilizing the water saving 
devices. 

 
 

8. After installation of water saving devices, reevaluate to identify efficiency, durability and 
feasibility of the recommended installed water saving devices. 
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SECTION THREE: 
 
 
METHODOLOGY: 
 
 
The method of survey was divided into three stages as follows: 
 
 
 
• Stage one:  

   
      
     Visiting the “department of building” at the ministry of health, in order to obtain a layout sketch 

for the hospital buildings, and piping & instrumentation, in addition to any available statistical 
analysis or information regarding water situation. 

 
 
 

• Stage two: 
 

 
Visiting Al-Bashir hospital, in order to do an actual survey on the water consumption and audit the 

whole piping and sanitary ware fixtures actual situation. 
 
 
     In order to obtain accurate figures, a standard research form was prepared. A decision was 

taken to visit each and every sanitary ware fixture within any utility of Al-Bashir, for 
evaluation purposes. 

 
 

Tools used were: 
 

1. Flow volumetric flask. 
2. Pressure gauge. 

3. Water saving devices (various brands). 
 
 
• Stage three: 

 
 
Analyzing the data obtained in order to come out with suitable recommendations on how to 
conserve/save water. 
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Personnel involved in the survey team: 
 
 
Cartelle’s team: 
 

• Dr. Hasan abdoh. 
• Eng. Eman douglas. 
• Eng. Izzat abdoh. 
• Eng. Aseel jawhari. 

 
 
Various meetings with key people and staff members took place for 5 consecutive days. Please see 
the “list of personnel interview” in appendix (I). 
 
 
 
Period of survey: 
 
 
A period of (8) working days from 22/5 – 31/5, (4) working days were field inspection and 
research at the location. One day on site for the qualification of different WSD, the other three days 
were performing analysis and writing the report at the offices. 
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SECTION FOUR: 
  
  

BACKGROUND AND PREVIOUS STUDIES: 
 

 
 
Al-Bashir hospital was qualified by the “WEPIA” demand survey team as a sample of a hospital that 
consumes > 500m3 per quarter. Because Al-Bashir was built in 1954 with a lot of renovations and 
upgrading since then; it was a very good example of a case study for an accurate auditing. 
 
 
 
The WEPIA survey team did visit the hospital site and obtained some information which were not 
enough or comprehensive as the sources of information was estimating more than giving documented 
or accurate facts. 
 
 
 
The information obtained by the WEPIA team were not enough to calculate the volume of water 
consumed nor to evaluate the cost of WSD to be installed, the team identified a daily consumption rate 
of 811 m3, while in this audit, the Cartelle team will identify the exact daily water consumption at Al-
Bashir hospital in addition to the daily consumption at each department of the hospital. 
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SECTION FIVE:  
 

AUDITING: 
 
 

5.1. STAGE ONE: VISITING DEPARTMENT OF BUILDING: 
 
 
The Cartelle team started this audit by visiting the department of buildings (DOB) at the ministry of 
health (MOH); the DOB is responsible for the approval of the architectural design of any MOH 
building in Jordan. At the same time, the DOB is responsible for the supply of all requirements of any 
MOH building, such as pipes, boilers, furniture, medical appliances, …etc. 
 
 
 
The purpose of the visit was to obtain the following information and materials: 
 
 

1. All necessary information about Al-Basher buildings, such as: year built, area space, infra- 
structure, maintenance, and any available statistics. 

 
 

2. The layout sketch of Al-Bashir buildings. 
 
 
 
The team met there with the following personnel: 

 
 
 

1. Eng. Ratio magnum, whom was the head of maintenance department of Al-Bashir for (11) 
months until 22/5/2000. 

 
 

2. Eng. Mohammad Otoom, material engineer, whom is responsible for the supply of 
materials to Al-Bashir. 

 
 
We came to realize that even though the engineers at the “DOB” are aware of WSD, none of them 
have recommended the application of WSD at any hospital building. 
 
 
One private supplier have offered his WSD and quoted his prices but they were expensive, as 
indicated by DOB. 
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At the same time, we found that the DOB has already performed a statistical analysis that shows the 
actual water consumption at each public hospital and health care center in Jordan. Please see the 
DOBs analysis attached in appendix (I) of this audit report. This analysis was done during 1999. 
 
 
 
 
From this analysis, one can observe the following: 
 
 
 

1. The highest water consumers amongst the MOH hospitals and health care centers are: 
 
 
 Hospital M3/day No. Of beds 

A. Al-Bashir hospital 900 m3/day 858 
B. Al-zarqa hospital 150 m3/day 294 
C. Princess Badi’ah 119 m3/day 204 
D. National center for psychiatry 100.5 m3/day 280 
E. Prince faisal hospital 100 m3/day 140 

 

Table (2) 
 
 
 

2. The highest water consumers amongst the MOH hospitals and health care centers, per 
bed/day: 

 
 
 Hospital L/bed/day No. Of beds 

A. Sahab maternity hospital 1250 l 20 
B. Al-Bashir hospital 1053 l 858 
C. Al-Nadim hospital 1046 l 86 
D. Prince Faisal hospital 714 l 140 
E. Princess Raya hospital 640 l 64 

 

Table (3) 
 
 
 

3. The total daily water consumption at the public hospitals under the ministry of health was 
1998 m3/day. (The hospitals under the royal medical services are not included). 

 
 
 
 
 
 
It should be pointed out here that the analysis of the average daily consumption per bed could be 
misleading, simply because the analyst divided the total daily water consumption on the number of 
beds only, neglecting following parameters: 
 
 

a) Number of in-patients, 
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During the year 1999, the number of in-patients that stayed at Al-Bashir was 62,015 patients. The 
occupation rate was 83%. This was indicated by dr. Zuhair al-tee, the director of Al-Bashir hospital. 
 
 
B)  number of out-patients,  
 
The number of outpatients visiting Al-Bashir during the year 1999 was 423,972. The outpatient 
clinics do have the bathroom facilities. Therefore, there is a substantial water consumption that should 
be taken into consideration. 
 
 
C) Number of employees, 
 
The number of employees at al-Bashir is 2600 employee, divided on three shifts as follows: 
 
 

Working hours Shift 
From To 

Number of employees 

A 07:00a.m 03:00p.m 1560 
B 11:00p.m 11:00p.m 520 
C 07:00a.m 07:00a.m 520 

 
 
 
D) Number of cleaning and maintenance people, 
 
Al-Bashir has contracted with two private companies for cleaning and maintenance. 
 
 

Company Activity Number of employees 
We care Cleaning services 1000 

ABC Maintenance 100 
 
 
E) Number of visitors attending to the hospital.  
 
No figures were available at the hospital. 

 
 
 

f) The public attitude, 
 
 

People in charge at the DOB and al-Bashir regularly complain from the destructive attitude of patients 
(in-patients & outpatients) and of the visitors, who usually do not care about any facility at the 
hospitals. On the contrary, some of them even destroy such facilities or steal them, as was indicated to 
the Cartelle team. 
 
 
Even when there is a water leakage at any sanitary ware fixture or pipe there will still be no reports 
coming from any body, staff members or patients. At the same time, the maintenance people do not 
check each and every facility on regular basis; they just attend to the reported breakdowns. 
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The DOB qualifies private contractors in order to award to them the cleaning and maintenance 
services contracts for any MOH building, public hospital or health care center. For Al-Bashir hospital, 
the maintenance contract was awarded to “Arab Business Corporation, ABC”.  The cleaning service 
contract to “we care” 
 
 
The ABC employs (100) personnel out of which (11) are trained plumbers, (9) assistant plumbers and 
(9) central heating specialists. The rest are just normal labor hand. 
 
 
 
5.2. STAGE TWO: VISITING AL-BASHIR HOSPITAL: 
 
 
“Eng. Mohammed Otoom” accompanied the Cartelle team, who was of a great assistance in the field 
research as he was with the team during day one. Mr. Otoom  introduced the team to the people in 
charge at the various departments of al-Bashir. 
 
 

 
 
 
5.2-1 water source and supply: 
 
 
Water is supplied from the municipality. There are three water reservoirs at al-Bashir, one main with 
400m3 capacity, two stand-by reservoirs with the capacity of 200m3 each. 
 
 
 
The water is pumped from the reservoirs to the water tanks on top of the roofs of the hospital 
buildings. Two pumps available are with the capacity of 75m3/hr each, pumping through 2” Dai. Pipes. 
 
 
 
The total number of water tanks is 325, with two different capacities of 1&2 m3. No specific number 
of tanks was given for each capacity due to the in-availability of some personals responsible for 
keeping the keys of the doors to some of the roofs. 
 
 
 
The water feeding to the hospital utilities is by gravity except for the dental department, which needs a 
certain pressure for the dental main stations. 
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The range of pressure at Al-Bashir various buildings is between 0.2 - 0.95 bar. The pressure 
depends on the floor level and the number of levels at the same building. The higher the water 
tank the higher is the pressure. 
 
 

1. For the (4) story building, (including ground floor). 
 

Floor level Range of pressure (bar) Flow rate l/min 
Gr. Floor 0.75 – 0.95 
1St floor 0.55 – 0.80 
2Nd floor 0.45 – 0.65 
3Rd floor 0.2 – 0.35 

 
8-13 

 
 
 

2. For the (3) story building (including ground floor). 
 

Floor level 
 

Range of pressure (bar) Flow rate l/min 

Gr. Floor 0.55 – 0.80 
1St floor 0.45 – 0.65 
2Nd floor 0.20 – 0.35 

 
8-13 

 
 

3. For the (2) story building (including ground floor). 
 

Floor level Range of pressure (bar) Flow rate l/min 
Gr. Floor 0.45 – 0.65 
1St floor 0.20 – 0.35 

8-13 

 
 

4. For the single story building. 
 

Floor level Range of pressure (bar) Flow rate l/min 
Gr. Floor 0.20 – 0.35 8-13 

 
 

5. Prefabricated buildings (nurses dormitory) 
 

Floor level Range of pressure (bar) Flow rate l/min 
All 2.5 bar >13 

 
 
 
The reason for the variation of pressure being quite wide is the possible leakage in the pipelines, 
clogging in some valves and faucets, and the variety of different types of faucets, mixers and 
showerheads.  
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5.2-2 the maintenance department: 
 
 
The maintenance department at Al-bashir hospital is only responsible for supervising and monitoring 
the maintenance contractors.  
 
The Contractor Company responsible for the maintenance of al-bashir is the “ABC”. The Cartelle 
team was received by Eng. Montaser qumseyeh, the site engineer, who offered  all necessary 
information and extended his assistance. 
 
 
The (ABC) was awarded the contract of maintenance for al-Bashir during March 1999 for three years. 
Since then, they had to do a lot of changes in the water pipelines, valves, and sanitary ware fixtures, 
either by replacing or repairing them. This all is due to the aging of the pipelines and fixtures, or the 
misuse or vandalism. Some of those were installed 20-25 years back.  
 
 
The maintenance people suffer from the destructive attitude and vandalism of al-Bashir visitors (in-
patients, out-patinas and visitors). The number of sanitary ware fittings replaced (wholly and partially) 
from March 1999 to May 2000 can translate this, which was as follows: 
 
 
 

Item which were installed Period Quantity 
Pipes with different diameters (0.5”, 0.75”, 1”, 1.5” & 2”) 1/3/99 – 20/6/00 4422lm 

(737 x 6m) 
Mixers 1/3/99 – 20/6/00 329 items 
Faucets 1/3/99 – 20/6/00 254 items 
Flush systems (5liter plastic container ) 1/3/99 – 20/6/00 380 items 
Spare parts for faucets & mixers. 1/3/99 – 20/6/00 550 items 
Water tanks 2m3 1/3/99 – 20/6/00 105 items 
 

Table (4) 
 
 
One of the main problems in the water loss was the flipper of the main reservoir, which was out of 
function.   At many times the municipality water supply was pumped into the reservoir non-stop while 
the reservoir is over-flooded. The maintenance people have to contact the municipality each time 
asking for a shut-off of the water supply. 
 
 
Recently, the maintenance team was able to eliminate this problem. No estimations were given 
regarding the water loss. 
 
 
 
 
5.2-3 water piping and instrumentation, 
 
 
It was noticed that less than 20% of the water pipes are above the ground level and 80% under ground. 
Therefore, no accurate figures are available in order to identify/detect the percentage of leaking pipes. 
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Although the maintenance people are continuously working on repairing the pipelines and replacing 
the defected parts, it is still noticed that the number of defected pipes is still increasing. Therefore, it is 
essential to replace the whole water pipe network rather than batch. 
 
 
 
There was no documented layout for the water pipes network available at the maintenance department. 
A lot of pipes branching from the main piping network lead to an UN-known outlet. One can see one 
part of a pipe above the ground level, but the rest of it is under ground. 
 
 
 
Whenever there is a problem with the water supply to a certain department because of the pipelines, 
the maintenance people would make a new connection from the main pipeline to this department, 
neglecting that they should shut off the water supply to the problematic section of pipes. This is called 
bypassing the problem. Please see the sketch below. 
 
 
 
                           
 
 

                                                                    By - pass (new) 
 
 
 
 
 
 
                                  
                                                                                                                                                                                          Ground floor 

A HOSPITAL 
BUILDING  

WATER 
RESERVOIRE 

                                                       Old pipes (under ground)                                                  
 
 
 
 
 
 
 
 
5.2-3.a. Leakage inspection, 
 
 
As the water consumption was indicated to be 800 – 900 m3/day which is a figure that exceeds any 
kind of calculation for a hospital with the same size, the cartel team had to check the various sites in 
which there could be a possible water leakage: 
 
 

1. Water reservoirs: 
 
In order to check any possible leakage within the reservoir, we turned the inlets and owlets off for 
2 hours every two hours between (9a.m.)  Until (5p.m) and checked the level of water which 
indicated no change at all. There was no loss of water from the reservoirs. 
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2. Water pipeline network: 
 
There was no accurate estimation about the leakage percentage within the pipeline network; this 
is due to the reasons described earlier in this section. 

 
 

On the other hand, the maintenance people have emphasized that the pipe leakage problems 
actually exist. They only repair the visible defected pipes or the reported ones. 
 
 
 

3. Sanitary ware fixtures: 
 
 
 
The leakage rate was as follows: 
 
 

Fixture Sinks toilet flush Shower Urinal Scrub 
Leakage ate 7% 12% 8% 1% N/a 

 
 
From the above table, one can notice that the toilet flushes and showers have the high-test 
percentage of leakage amongst the other sanitary ware fixtures, this is due to the miss-use of such 
fixtures and the low quality fixtures installed. 

 
 
 
5.2-3.b. Brand names of the available sanitary ware fixtures at al-basher hospital: 
 
 
 

Origin  Bra nd  Qty.  Fixtures 
Italy 

• China 
Stella 
Others  Mixers 

Turky 
China 

No name 
No name  Faucets 

Local 
China 

Banan 
Others  Shower heads

Brazil 
Brazil 
? 
Local made 

AsTra (plastic) 
Akros (plastic) 
Cast – iron (no name) 

ceramic 

29  Flush systems:
Turkish grarity tanks 
Western 

China No name 150  Toilet washing hoses 
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5.2.4.   Numbers of sanitary ware fixtures at each department of  
Al-Basher hospital: 

 
 
 
5.2.4.a. Medical departments of al-Bashir, in patients: 
 

 
 

Toilets No. Ward No. Of 
beds 

Sinks 
Turkish Western 

Shower Scrub Urinals 

Internal medicine consisting 
of the following wards: 
General internal medicine 
Pulmonary 
Urology & dialysis 
Neurology 
Entomology 
Cardiology 
Endocrinology 

1. 

CCU 

168 23 20 12 10 - - 

 
 

 
Toilets No. Ward NR. Of 

beds 
Sinks 

Turkish Western 
Shower Scrub Urinals 

Surgery consisting of the following 
wards: 
General surgery 
Pediatric surgery 
Ro-surgery 
Neuro-surgery 

2. 

Cardio-surgery 

226 50 10 19 15 12 - 

 
 

 
Toilets NR. Ward No. Of 

beds 
 
 
 

Sinks 
Turkish Western 

 

Shower Scrub Urinals 

Pediatrics consisting of the 
following wards 
Premature 

3. 

Thalassemia 

162 25 20 5 12 - - 

 
 
 

Toilets No. Ward No. Of 
beds 

Sinks 
Turkish Western 

Shower Scrub Urinals 

4. Maternity & gynecology  144 51 30 16 17 2  
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Toilets No. Ward No. Of 
beds 

Sinks 
Turkish Western 

Shower Scrub Urinals 

Emergency cosseting of the 
following wards: 

 

Check – up 36 
 Surgery 52 
ICU 8 
X-ray  

5. 

Laboratory  
Total 96 

61 39 7 7 - 5 

 
 
 

Toilets No. Ward No. Of 
beds 

Sinks 
Turkish Western 

Shower Scrub Urinals 

6. Orthopedic & ortho – surgery 52 12 12 8 - 4 - 
 
 
 

Toilets No. Ward No. Of 
beds 

Sinks 
Turkish Western 

Shower Scrub Urinals 

7. Ophthalmology 50 13 10 8 7 2 - 
 
 
 

Toilets No. Ward No. Of 
beds 

Sinks 
Turkish Western 

Shower Scrub Urinals 

8. Ear, nose & throat 32 18 - 5 13 2 - 
 
 
 

Toilets No. Ward No. Of 
beds 

Sinks 
Turkish Western 

Shower Scrub Urinals 

9. Radio-therapy 37 9 5 6 4 2 - 
 
 
 

Toilets No. Ward No. Of 
beds 

Sinks 
Turkish Western 

Shower Scrub urinals 

10. Burns & plastic surgery 20 19 4 6 4 4 - 
 
 
 
Total number within the medical 
departments (excel. Emergency) 

871 281 150 92 89 28 5 
 

Table (5) 
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5.2.4.b.  Medical departments of Al-Bashir, out patients 
 
 

 
Toilets No. Ward Sinks 

Turkish Western 
Shower Scrub Urinals 

1. Rehabilitation & physio-therapy 30 - 30 14 - - 
2. Out-patient clinic 54 10 5 - - - 
3. Dentistry 10 6 4 - - - 

Total number within the medical 
departments 

 
94 

 
16 

 
39 

 
14 

- - 

 

Table (6) 
 
 
5.2.4.c. Medical support departments: 
 

 
Toilets No. Ward Sinks 

Turkish Western 
Shower Scrub Urinals 

1. X-ray 4 4 2 2 - - 
2. laboratory 20 - 12 - - 6 
3. Supply & warehouse 4 6 2 1 - - 
4. Pharmacy 1 1 - - - - 
5. Blood bank 16 7 - -  -  - 

Total number within the clinical 
support departments  

45 18 16 3 - 6 

 

Table (7) 
 
 
5.2.4.d.  Hospital support departments: 
 
 

Toilets No. Ward Sinks 
Turkish Western 

Shower Urinals 

1. Nutrition / kitchens 36 8  - 2 
2. Maintenance - - - - - 
3. Security 2 2 - - - 
4. Communication 1 1 - - - 
5. Transportation 1 1 - - - 
6. Directorate 16 - 12 - 4 
7. Nursery 1 4 - - - 
8. Forensic 4 5 - 5 - 

Total number within the hospital 
support departments 

61 21 12 5 6 

 

Table (8) 
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5.2.4.e. Other utilities: 
 
 

Toilets No. Ward Sinks 
Turkish Western 

Shower Urinals 

1. Mosque 8 3 - - 2 
2. Library (with directorate) - - - - - 
3. Cantine - - - - - 
4. Boilers - - - - - 
5. Laundry - - - - - 

Total number within the non-clinical 
departments 

8 3 - - 2 

 

Table (9) 
 
 
5.2.4.f. Nursing school: 
 
 

Toilets No. Ward Sinks 
Turkish Western 

Shower Urinals 

1. Nursing school 38 18 12 7 - 
2. Nursing dormitory 41 19 18 30 - 

Total 79 37 30 37 - 
 

Table (10) 
 
 
The total number of sanitary ware fixtures at Al-Bashir hospital: 
 
 

Toilets Fixture Sinks 
Turkish Western 

Shower Scrubs Urinals 

 
Total 
  

 
568 * 

 
245 

 
189 

 
148 

 
28 

 
19 

 

Table (11) 
 

* Around 170 units are faucets and the other 398 are mixers.  
 
Additional sanitary ware fixtures: 
 
Auxiliary faucets next to Turkish toilets 145 
Manual douche next to toilets 85 
Coolers for drinking water 96 
                     

Table (12) 
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5.2.5 quality and quantity of sterilization units at Al-Bashir. 

 
The table below shows the brand name, model and capacity of the sterilization units available 
at each department. 
 

 
# Department Brand name Model Capacity 

1. Surgery operations Schaerer  
Getting 
Naniwa 

4582/4580  
GE 669 ECL 
N15-e0-matic 

1M3 

400l 
200l 

2. General surgery Lequeux 
Astell hearson 

Lx409 300l 
100l 

3. Ear, nose & throat Consolidated  350l 
4. Burns & plastic surygery Castle Mlc3533 300l 
5. Ophthal mology Lequeux 1979 300l 
6. Maternity & gynacolgy Hatachana 

Hatachana 
1350 le-1 
1980 le-1 

350l 
1 m3

7. Emergency Hiura 
ScHaerer 
Schaerer 
Castle 
Consolidated 

Automatic steam 
4582/4580 
4582/4580 
H/c3533 
- 

300l 
1m3 

1m3 

300l 
400l 

Total no. Of sterlization units 15 units 
The total water consumption at these units 7.3 m3

 

Table (13) 
 
 

5.2.6 the actual annual water consumption for the years 97, 98, 99: 
 
There are seven water meters feeding the buildings of Al-Bashir, one main and six auxiliaries. The 
main meter feeds into the main water reservoir. The other six meters are directly connected to the 
water tanks over the roofs of buildings, please see table below: 
 

Year 97 Year 98 Year 99 (3) years average Description 
Yearly Daily Yearly Daily Yearly Daily Yearly  Daily 

Main meter 157,892 m3 432.5 m3 169,496 m3 464.4 m3 172,728 m3 473.3 m3 166,705 m3 456.726 m3

Other meters: 
 
• Blood bank 
• Rehabilitation. 
• Labs. 
• Development. 
• Ophthal mology. 
• out patient clinic. 

6,205 m3 17.0 m3 6,570 m3 18.0 m3 6,351 m3 17.4 m3 6,375.4 m3 17.46 m3

Total 164,097 m3 449.5 m3 176,066 m3 482.4 m3 179.079 m3 490.7 m3 173,080.4 m3 474.20 m3

 

Table (14) 
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Major consumption of water per department at Al-Bashir: 
 
 

Laundry 15 m3

Dialysis 40 m3

Rehabilitation – physiotherapy 20 m3

Kitchen 15 m3

Forensic 15 m3

Burns 10 m3

Sterilization units 7.5 m3/day 
Rest of the hospital 357.5 m3

Total 480 m3

 

Table (15) 
 
 
The end of 99 made at Al-Bashir’s management not to wash the floors with water but to WEPIA-off a 
decision WEPIA-off the floors with detergents and antiseptics. 
 
 
To check the reliability of the data, which was acquired from the various departments of Al-Bashir, an 
actual field monitoring of the main meter was performed for a period of four days. The readings were 
as follows: 
 
 
 

Day & date Time Main meter 
reading 

Daily consumption 
M3/day 

Other 
meters 
M3/day 

Total daily 
consume 

Monday 29.5.00 10:30 130639 400 16.10 416.10 
Sunday 28.5.00 10:30 130239 396 19.30 415.30 
Saturday 27.5.00 10:30 129843 449 16.50 465.50 
Friday 26.5.00 10:30 129394 408 18.00 426.00 
Thursday 25.5.00 10:30 128986    
 

Table (16) 



       CARTELLE  
 

  30

 
SECTION SEVEN: 
 
 
RECOMMENDATIONS: 
 
 
7.1 GENERAL: 
 
 

1. Writing to the ministry of water and irrigation (MWI) in order to qualify a “water saving 
consultant(s)”. This consultant to be involved with any committee responsible for the design of 
any new public building at any governmental department in order to take into consideration the 
water saving parameters within the design of the buildings. 
 
 

2. Using the water from the dialysis, burns & physiotherapy departments for irrigation purposes 
(irrigation of non-productive plants). This to be determined after analyzing the water and 
confirming that the quality of water is suitable for such usage. 
 

 
Catching and collecting rainwater at the roofs of al-Bashir’s buildings. There are 80,000m2 
concrete roofs. This could be done easily by making inclinations on the roof of each building with 
drainage pipes that lead to a reservoir. The landscape of Al-Bashir is hilly which makes the flow of 
water into a reservoir easy, by gravity. The cost of this to be studied by Al-Basher as it involves 
building a reservoir and having a water treatment line then a pumping system from the rain water 
reservoir into the main water reservoir. 

 
 

3. Installing water softnerat the outlets of each reservoir. 
 

4. Installing water softeners at the inlets of water for the buildings that are directly supplied with 
             water from the municipality. 
 
5.        Installing water softeners would eliminate the impurities and solid particles existed in the water.       
          This  will eliminate the scaling and clogging problems within the sanitary ware fixtures. 
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7.2 maintenance: 
 
 
7.2.1- a leak detection program to be performed. 
 
 
7.2.2- sketching and documenting the layout of piping and instrumentation. 
 
 
7.2.3- establishing a written maintenance program between the contractor responsible for the 

hospitals cleaning services “we care” and the maintenance company “ABC” 
 
“We care” should be responsible for checking all sanitary utilities at the beginning of each shift in 
order to identify the functionality of each utility and the leakage’s or break-downs. 
 
A daily report to be submitted to the ward keeper or manager who will immediately send a copy to the 
maintenance contractor “ABC”. This report to be sent to “ABC” regardless there is or there isn’t any 
problem. 
 
 
7.2.4- training the maintenance team on how to regularly check the WSD and other sanitary 

ware fixtures, and how to maintain them. 
 
 
7.2.5- after installing WSD, there should be a special regular maintenance schedule for the 

WSD in order to insure functionablility. 
 
 
7.2.6- design a new pipe network to be above the ground level in order to be easy to access 

and maintain. 
 
 
 
7.3 Socio economy: 
 
 
 

1. An awareness program to be designed covering the following issues: 
 
 
a. The water situation in Jordan. 
b. The concept of water saving devices. 

 
 
This program should be addressed to the employees of Al-Bashir rather than the patients. 
 
 

2. Putting up posters for patients and visitors advising them to consume as minimum water as 
possible, and to turn off the fixtures once exiting from the utility. 
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7.4 sanitary ware fixtures: 
 
 
 
7.4.1. Qualifying the right quality of sanitary ware fixtures and WSD 
 
 
Qualifying the right quality of sanitary ware fixtures and WSD using the following criteria: 
 
 

a. Reliability. 
b. Long life guarantees. 
c. Anti-vandalism device. 
d. Easy to maintain. 
e. Percentage of water saving. 
f. Performance under various pressures and temperatures. 
g. Prices. 

 
 
The auditor found that it is not easy to install WSD on the already existed sanitary ware fixtures due to 
the bad quality and various types. Therefore, the best recommendation is to replace the whole sanitary 
ware fixtures. 
 
 
 
 
7.4.1.1. Faucets to install: 
 
 
The normal faucet with threaded nozzle with an aerator. The aerator should be the key-lock type (anti-
vandalism). 
 
 
The faucet should be heavy duty to withstand shocks and misuse. The inner parts of the faucet should 
be of high quality, high precision, flexible rubber gasket, smooth walls without deep pinholes, and no 
leakage. 
 
 
 
 
7.4.1.2. Mixers: 
 
 
All mixers to be single lever, heavy-duty mixer are most favorable, as it is easier and faster to give 
hot/cold water mix.  



       CARTELLE  
 

  33

 
 
 
 
7.4.1.3. Flush systems: 
 
 
Replacing into a new flush system, heavy duty, with container capacity is exceeding 6l. 
 
 
 
 
7.4.1.4. Urinals: 
 
 
Installing 50 waterless urinals at different departments in order to decrease the volume of usage of 
toilets thus decrease the consumption of water. 
 
 
 
7.4.2. QUALIFYING THE RIGHT SUPPLIERS. 
 
 
Qualifying the right suppliers of sanitary ware fixtures and WSD using the following criteria: 
 
 
 

a. Reliability. 
b. Reputation. 
c. Fast delivery. 
d. Ability to guarantee the quality. 
e. Ability to guarantee the water saving as claimed. 
f. Acceptance of payment after the fixture or WSD proven to be efficient. 
g. After-sale service. 

 
 
The following table shows the qualified suppliers of each fixture that the auditor recommends: 
 
 
 
LIST OF QUALIFIED SUPPLIERS: 
 
 

SANITARY WARE 
FIXTURES 

SUPPLIER ORIGIN 

FAUCET (THREADED) AMERICAN STANDARD 
COUNET 
 GROHE 
  RST 

U.S.A 
GERMANY 
GERMANY 
GERMANY 

SHOWER HEADS TELEDYNE 
BRASS CRAFT 
ANM CONSERVATION 
NRG 
RST 

U.S.A 
U.S.A 
U.S.A 
U.S.A 
GERMANY 
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TOILETS AMERICAN STANDARD 
CRANE 
TOTALL 
SAINT THOMAS 

U.S.A 
U.S.A 
U.S.A 
U.S.A 

URINALS AMERICAN STANDARD U.S.A 
 
 
 
7.4.3 QUALIFYING CERTAIN SANITARY WARE FIXTURES: 
 
 
Physical experiments were performed in order to qualify certain WSD and fixtures: 
 
 

PERFORMANCE UNDER PRESSURE   

BRAND NAME 0.2 BAR 0.4BAR 0.65BAR 1.0BAR 
KK BAD BAD GOOD GOOD 
GROHE BAD AVERAGE GOOD V. GOOD 
RST BAD GOOD V. GOOD V. GOOD 
NGR BAD GOOD GOOD  
TURBULATOR BAD V. GOOD V. GOOD V. GOOD 

 
 
FAUCET AERATOR 

NO NAME 
 

BAD * BAD * BAD * BAD 

KK BAD AVERAGE GOOD GOOD 
GROHE BAD GOOD V. GOOD V. GOOD 
NGR AVERAGE GOOD GOOD V. GOOD 

 
 

FAUCET RESTRICTOR 

RST GOOD GOOD V. GOOD V. GOOD 
 
BAD FLOW < 2 L/MIN 
AVERAGE FLOW  2 - 2.5 L/MIN 
GOOD FLOW > 2.5 < 3.5 L/MIN 
V. GOOD FLOW = > 3.5 < 4 L/MIN 
* BAD FLOW > 6 L/MIN 
 
 
 
 
 

PERFORMANCE    

BRAND NAME (5) LITER (7) LITER (13) LITER 
ASTRA, BRAZIL (PLASTIC) BAD - - 
AKROS, BRAZIL (PLASTIC) AVERAGE - - 
SUPER SAXON, UK (PLASTIC) - GOOD - 
CAST IRON - - AVERAGE 

 
 
FLUSH SYSTEM 

CERAMIC - - GOOD 
 
 
 
 
 
The Cartelle team was not able to check the showerheads as the threads of The stainless steel pipes 
(mixer’s extenuation) were either damaged or broken. 
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SECTION EIGHT: 
 
COSTING: 
 
 
 
 
 

8.1. Estimated daily water consumption per one in-patient after installation of new sanitary 
ware fixtures with WSD: 
 
 
 

SANITARY 
WARE 

FIXTURE 

FLOW RATE 
(L/min OR  
VOLUME) 

DURATION 
OF USAGE  
(MINUTES) 

CONSUMPTION 
PER USAGE 

(LITERS) 

FREQUENCY 
OF DAILY 

USAGE  
(TIMES) 

TOTAL DAILY 
CONSUMPTION 

PER PERSON 
(LITERS) 

SHOWER 5L/MIN 5 25 1.5 37.5 
FAUCET 3.5L/MIN 2 7 5 35 
FLUSH 6(VOLUME) 2 6 2 12 
URINALS* NA     

TOTAL WATER CONSUMPTION PER IN-PATIENT PER DAY 84.5L 
 

TABLE (26) 
 

* 95% of urinals are out of service “broken down”. 
 
 
 
 
8.2. Estimated daily water consumption per one out-patient after installation of new sanitary 
ware fixtures with WSD: 
 
 
 

SANITARY 
WARE 

FIXTURE 

FLOW RATE 
(L/min OR  
VOLUME) 

DURATION 
OF USAGE  
(MINUTES) 

CONSUMPTION 
PER USAGE 

(LITERS) 

FREQUENCY 
OF DAILY 

USAGE  
(TIMES) 

TOTAL DAILY 
CONSUMPTION 

PER PERSON 
(LITERS) 

FAUCET 3.5L/MIN 1 3.5 1 3.5 
FLUSH 6(VOLUME) 1 6 1 6 

TOTAL WATER CONSUMPTION PER OUT-PATIENT PER DAY 9.5L 
 

TABLE (27) 
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8.3. Estimated daily Water consumption per employee after installation of new sanitary ware 
fixtures with WSD: 
 
 
 
Sanitary 

ware fixture 
Flow rate 
(L/min or  
Volume) 

Duration of 
usage  

(Minutes) 

Consumption per 
usage 
(Liters) 

Frequency of 
daily usage  

(Times) 

Total daily 
consumption per 

person (liters) 
Faucet 3.5l/min 2 7 2 14 
Flush 6(volume) 1 6 1.5 9 

Total water consumption per employee per day 23l 
 

Table (28) 
 
 
 
 
 
8.4. Total daily water consumption by persons (patients and employees) after the installation of 
new sanitary ware fixtures with WSD: 
 
 
 

 No. Of daily in-
patient 

Daily water 
consumption per 

person 

Total daily water 
consumption 

In-patient 170 84.5 14365l 
Out-patient 1162 9.5 11039l 
Employees (including the 
maintenance  and cleaning people) 

3700 32 85100l 

Total daily consumption 110504l 
 110.5m3

 
Table (29) 
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8.5. Quantity of water saved before and after installing water saving fixtures: 
 
 

WATER CONSUMPTION SECTORS 
BEFORE 

INSTALLATION OF 
NEW FIXTURES 

(LITER) 

AFTER 
INSTALLATION OF 

NEW FIXTURES 
(LITER) 

DIFFERENCE 
(LITER) 

QUANTITY 
OF PEOPLE 

TOTAL WATER 
SAVED PER DAY 

IN-PATIENTS 158 84.5 73.5 170 12,495 
OUT-PATIENTS 17.00 9.5 7.5 1162 8715 
EMPLOYEES 45.50 23.00 22.50 3700 83250 
TOTAL 5032 

PEOPLE 
104,469 

(104.46m3) 
 
 
 
PERCENTAGE OF WATER SAVING FROM THE TOTAL DAILY 
WATER CONSUMPTION BY PATIENTS AND EMPLOYEES 
 

104.46m3/ 223.5 46.73% 
 

PERCENTAGE OF WATER SAVING FROM THE HOSPIOTAL’S 
TOTAL DAILY CONSUMPTION 

104.46m3 / 480 21.76% 

 
 
 
8.6. The annual savings of water after installing the new sanitary ware fixtures with WSD. 
 
 
 

DAILY (m3) ANNUALLY (m3) COST PER (m3) TOTAL ANNUAL SAVINGS 
 

104.46 m3
 

38,127 m3
 

US$2.11(JD 1.5) 
 

 
US$80,448 

 

TABLE (30) 
 
 
 
 
Above savings is the direct kind of savings. The other kinds of savings are by eliminating the pipelines 
and sanitary ware fixture’s leakage’s, which are not calculated here. 
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8.7. Total cost of proposed replacements of sanitary ware fixtures: 
 
 

FIXTURE AVERAGE PRICE INSTALLATION 
COST 

TOTAL 
INSTALLED 

NUMBEROF 
FIXTURE TO 

REPLACE  

NUMBEROF 
FIXTURE 

FAUCETS $16.5 $1.65 $18.15 315 $5827.5 
MIXERS $60.00 $6.00 $66.00 398 $26268.0 
SHOWER 
MIXERS 

$150.00 $15.00 $165.00 148 $24420.0 

COMPLETE 
TOILET SET 

$300.00 $30.00 $330.00 434 $143220.0 

URINALS $120 $12.00 $132 50 $6.600 
TOTAL $206335.5 

 
A 25% SPARE PART FIXTURES SHOULD BE STOCKED ON SITE $51583.9 
TOTAL COST $257919.4 

TABLE (31) 
 
 
 
 
8.8. Cumulative savings over 10 years considering the average price of US$ 2.11/M3 (JD 1.50) 
 
 

YEAR ONE YEAR THREE YEAR FOUR * YEAR TEN 
m3 $$ m3 $$ m3 $$ m3 $$ 

38127 $80448 114381 $241344 152508 $321792 381270 $804480 
 

* BREAK EVEN YEAR ON WHICH THE RETURN ON THE INVESTED CAPITAL. 
 

TABLE (32) 
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SECTION NINE: 
 
OBSTACLES AND CONSTRAINS: 
 
 

• The time given for auditing and surveying is not sufficient; in order to audit accurately and 
to come out with proper recommendations, the duration of auditing must be longer. 
 
 
 

• Lack of water meters at each building of Al-Bashir hospital caused difficulties in 
determining the actual water consumption of each building. 

 
 

 
• Wide variation in the reassure due to the variety of levels, clogging problems and pipes 

leakage. Therefore, the auditor couldn’t specify accurately the pressure at each location. 
 
 
 

• No lay-outs of the piping & instrumentation is available or documented, neither available 
at the department of building nor at the maintenance contracting company (ABC) 
 
 
 

• An up-dated inventory list of the total numbers of sanitary ware fixtures was not available. 
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Section ten: 
 

 CONCLUSIONS  
 
 
 

• We conclude from this audit that replacement of all sanitary ware fixtures at al-bashir 
hospital is still very profitable even though the cost of replacement is substantial. 
 
 
 

• There are three factors in the equation of saving water: 
 

a. Human 
b. W.s.d saving efficency 
c. Quality of sanitary- ware fixtures. 

 
 
 

• In order to achieve accurate data, an auditing report as such to be performed with each 
establishment that consumes >500m3 /quarter. 
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APPENDIX (II): 
 
 
PERSONNEL WERE INTERVIEWED BY CARTELLE TEAM: 
 
 
 
• DEPARTMENT OF BUILDING: 

 
ENG. MOH’D OTOOM  MATERIALS ENGINEER 
ENG. RATEB MAGNAM MAINTENANCE ENGINEER 

 
 

 
 
• MAINTENANCE CONTRACTING CO.: 

 
ENG. RAMZI QUMSYEH GENERAL MANAGER 
ENG. MUNTASER QUMSYEH SITE ENGINEER 
ENG. RAMI HANOOM ELECTRICAL ENGINEER 

 
 
 

 
• AL-BASHIR HOSPITAL 

 
ENG. SALEH NOFAL SERVICE ENGINEER 
DR. ZUHAIR TAEF GENERAL MANAGER 
ENG.  BASEM QADIAH MAINTENANCE ENGINEER 
ENG. YOUSEF ATIAH  SERVICE ENGINEER 

(ACCOUNTING DEPARTMENT) 
MR. ZAID HALASEH ACCOUNTING DIRECTOR 
MISS. NADIAH MOH’D ACCOUNTANT 

 
 

 
 

• MEDICAL DEPARTMENT: 
 
DR. ZEYAD SOUPAIH DIRECTOR OF REHABILITATION 

DEPARTMENT 
DR. NABEEL MEHYAR DIRECTOR OF UROLOGY & DIALYSIS 
DR. MUNEIB AYOUB DIRECTOR OF INTERNAL MEDECINE 

DEPARTMENT. 
DR. AHMED MA’YTAH DIRECTOR OF BURNS & PLASTIC 

SURGERY DEPRATMENT. 
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ANALYSIS OF D.O.B 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



       CARTELLE  
  

 
 
 
 
 
 
 
 
 
 

 
APPENDIX(III) 

 
 

SANITARY WARE INVENTORY LIST 
AVAILABLE AT AL-BASHIR. 
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SECTION ELEVEN 

 
LAY-OUT SKITCH 
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